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Abstract
Background: The search for preventive methods to mitigate functional decline and unwanted relocation
by older adults living in the community is important. Preventive home visit (PHV) models use infrequent
but regular visits to older adults by trained practitioners with the goal of maintaining function and quality
of life. Evidence about PHV efficacy is mixed but generally supportive. Yet interventions have rarely
combined a comprehensive (biopsychosocial) occupational therapy intervention protocol with a home
visit to older adults. There is a particular need in the USA to create and examine such a protocol.
Methods/Design: The study is a single-blind randomized controlled pilot trial designed to assess the
feasibility, and to obtain preliminary efficacy estimates, of an intervention consisting of preventive home
visits to community-dwelling older adults. An occupational therapy-based preventive home visit (PHV)
intervention was developed and is being implemented and evaluated using a repeated measures design. We
recruited a sample of 110 from a population of older adults (75+) who were screened and found to be at-
risk for functional decline. Participants are currently living in the community (not in assisted living or a
skilled nursing facility) in one of three central North Carolina counties. After consent, participants were
randomly assigned into experimental and comparison groups. The experimental group receives the
intervention 4 times over a 12 month follow-up period while the comparison group receives a minimal
intervention of mailed printed materials. Pre- and post-intervention measures are being gathered by
questionnaires administered face-to-face by a treatment-blinded research associate. Key outcome
measures include functional ability, participation, life satisfaction, self-rated health, and depression.
Additional information is collected from participants in the experimental group during the intervention to
assess the feasibility of the intervention and potential modifiers. Fidelity is being addressed and measured
across several domains.
Discussion: Feasibility indications to date are positive. Although the protocol has some limitations, we
expect to learn enough about the intervention, delivery and effects to support a larger trial with a more
stringent design and enhanced statistical power.
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Background
The current state of affairs in population aging and geron-
tology in the USA and abroad set the stage for this study
protocol. While an extraordinarily large cohort of the pop-
ulation is moving into the latter phases of life, the
resources to fund both acute and long term care for that
cohort are in question. Gerontological research suggests
that this cohort will want to remain at home and their
well-being can best be maintained by doing so [1,2]. At
the same time, an emerging understanding of older adult
well-being suggests that domains of activity, participation,
and overall engagement with life are essential. In light of
these circumstances, there is a distinct need to develop a
solution that will enhance the well-being of older adults
in these domains and allow them to stay at home longer
as well as remain functional, relatively healthy and satis-
fied. The project described here intends to begin the proc-
ess of addressing these needs by testing an intervention
termed preventive home visits (PHVs).
The USA and other countries are confronted with the
responsibility of not only taking care of the growing pop-
ulation of older adults who become sick or frail but also
helping those who are not yet in need of care to maintain
their independence and well-being. Effective prevention
could produce health care cost savings as well as improve
the lives of older adults and their families. A particular
goal of prevention in the older population, therefore, is
providing older adults the ability to remain in their own
home and community instead of entering the formal care
system. As aging progresses, the probability of frailty or
sickness, and thus separation from home, increases. Such
separation can be traumatic for older adults. On the other
hand, the ability to remain at home can help an older
adult maintain mental and physical health through
engagement in daily activities—such as housekeeping or
social interactions—if adaptations to the aging process
can be learned and used.
The argument here is two-fold. First, the gerontological
evidence is strongly suggestive that a positive outlook on
life (e.g., affect, happiness, optimism) can enhance men-
tal and physical well-being [3]. Second, the ability to
engage mentally, socially, and physically with the world
from a community setting can positively affect both sides
of the outlook and health equation [4-8]. Moreover,
extending independence and participation for older
adults can have important positive consequences for oth-
ers. Informal caregivers (e.g., children of older adults)
carry a large burden and suffer their own negative health
consequences when older adults become frail and ill [9].
A program that could affect older adults and their family
and care networks would extend beyond the issue of indi-
vidual betterment to community improvement. To be
able to sustain or improve participation, function, and
social interaction within the context of aging in one's own
home and community setting is therefore an admirable
and compelling goal.
Based on systematic reviews and meta-analyses, evidence
about effectiveness is mixed but supportive enough to
suggest continued research. The first comprehensive
review of programs similar to preventive home visits was
conducted by Stuck and Siu [10] who concluded that
comprehensive geriatric assessment (CGA) programs were
associated with statistically significant higher odds of liv-
ing at home at follow-up. In a similar review of 21 rand-
omized controlled trials of "health assessments" Byles
[11] concluded that such interventions were associated
with improved health outcomes for older adults but that
specific mechanisms for those associations were difficult
to identify. Van Haastregt and colleagues [12] focused
their systematic review more specifically on 15 studies of
preventive home visits. Although the authors noted sub-
stantial differences among the interventions, samples, and
outcome measures and that visits were more often than
not tailored to the needs of participants in the studies
reviewed, they concluded that there was no clear evidence
for the efficacy of such visits. In another systematic review
soon after, Elkan et al. [13] criticized van Haastregt and
colleagues for not pooling the results of the studies they
reviewed. The results of their 15 study meta-analysis
focused on preventive home visits by trained nurses and
suggested that they are associated with a decrease in mor-
tality and a reduction in admissions to long term care
institutions. Assessing multidimensional preventive
home visit programs since 2000, Huss et al. [14] con-
cluded that such programs have positive effects on mortal-
ity rates, functional decline, and nursing home
admissions, especially in younger old groups (77 or
younger). A large study in Denmark using pre-existing
home visit programs in 34 municipalities with over 4000
older people established that an educational intervention
used with the home visits (to improve skills, interdiscipli-
nary collaboration and reduce ageism among providers)
had the positive outcomes of improved functional ability
and cost neutrality [15,16].
The one systematic review of 17 occupational therapy
interventions for community dwelling older people [17]
argues that such interventions result in various positive
outcomes. The types of interventions reviewed included
comprehensive OT interventions (outside the home),
training of skills combined with instruction on assistive
devices, instruction only regarding assistive devices, and
counseling of primary care providers. Most outcome
measures used in the reviewed studies focused on activi-
ties of daily living or functional independence measures,
and only a couple used measures of well-being (e.g., life
satisfaction) or general health outcomes (e.g., the MOSBMC Geriatrics 2009, 9:54 http://www.biomedcentral.com/1471-2318/9/54
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36-Item Short-Form Health Survey SF-36). The one com-
prehensive OT intervention study that was of high quality
and with positive results [18,19] used outcome measures
for participation, function, life satisfaction, and health.
More recently, Gitlin and colleagues [20] have suggested
the feasibility of in-home OT-based prevention for older
people with dementia and their caregivers. Our study
builds on this evidence base for interventions outside the
home and Gitlin and colleagues' suggestion of the feasi-
bility of an in-home, OT-based preventive intervention.
Aims and hypotheses
We developed our approach using the research literature
as well as principles of Danish preventive home visits
[21]. We also used a conceptual framework synthesized
from (a) the World Health Organization's (WHO) Inter-
national Classification of Functioning, Disability, and
Health, or ICF as it is widely known [22] and (b) the
American Occupational Therapy Association's (AOTA)
practice framework [23] (see Figure 1). Common in those
frameworks is the perspective of positive function, aging,
and participation. The primary aims were to (a) determine
if the PHV intervention used in the proposed project is
feasible in the USA context, (b) estimate the effect of a
PHV intervention on functional ability, (c) ascertain if the
PHV intervention causes improved psychosocial out-
comes that relate to well-being, and (d) estimate the effect
of the intervention on health outcomes. Accordingly, we
used hypotheses such as the following examples to struc-
ture the measurement and analysis of outcomes: (H1) the
experimental group will exhibit greater (more positive or
less negative) functional ability across the study period
than the comparison group, (H2) the experimental group
will show a significantly better slope for life satisfaction
across the study period than the comparison group, and
(H3) the experimental group will have significantly lower
rates of referral to rehabilitation, skilled nursing or
assisted living facilities than the comparison group.
Methods/Design
The study goals are to assess the feasibility, and to obtain
preliminary efficacy estimates, of an occupational ther-
apy-based preventive home visit (PHV) intervention for
community-dwelling older adults. To achieve these goals,
a single-blind randomized controlled pilot trial using a
repeated measures design is employed. Community-liv-
ing (not in assisted living or a skilled nursing facility)
older adults (75+) in one of three central North Carolina
counties found to be at-risk for functional decline were
eligible for the study. Participants who consented were
Conceptual framework for preventive home visits study Figure 1
Conceptual framework for preventive home visits study.
Functional
ability Occupation Participation
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context
Physical and mental well-being
Occupational therapy 
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randomly assigned to an experimental or a comparison
group. Over a 12-month follow-up period, the experimen-
tal group receives 4 preventive home visits while the com-
parison group receives a minimal intervention of mailed
printed materials. Pre- and post-intervention question-
naire measures are administered face-to-face by a treat-
ment-blinded research associate. Additional information
is collected from participants in the intervention group
during the intervention to assess the feasibility of the
intervention and potential modifiers. The protocol was
approved by the Public Health/Nursing Institutional
Review board of the University of North Carolina at
Chapel Hill. Written informed consent is used with all
participants.
Recruitment and randomization
We recruited the sample through several concurrent meth-
ods: senior center and clinic flyers, email to community-
based lists, community presentations, random phone
calls to those on local senior center rosters, and announce-
ments via local aging service providers. For those who
consented to continue through the recruitment process,
we used the Vulnerable Elders Survey (VES) [24] to deter-
mine at-risk participants for inclusion in the study. To
ensure that treatment groups were balanced on important
potential confounders, we used permuted-block rand-
omization within strata defined by VES scores (3-4 or 5+),
ethnicity (non-Hispanic white or minority), and residen-
tial status (living alone or not) (see Table 1). The recruit-
ment and allocation is further illustrated in Figure 2.
Procedure
Experimental group
The intervention is a structured protocol that leaves room
for flexibility based on the older adult and his or her situ-
ation, preferences, and needs. Therefore, it is uniform in
terms of the domains that are evaluated by the visiting
occupational therapist (OT), but the recommendations
are individualized (tailored) for each participant. Core
domains covered in each visit include (a) physical envi-
ronment of home and surroundings, (b) social/cultural
context, (c) performance and participation in occupa-
tions, (d) health and functional concerns affecting partic-
ipation, and (e) community mobility issues affecting
participation. At each PHV, the occupational therapist
makes sure that all domains are covered before leaving the
participant's home, but the structure of the visit may vary
because we believe it is essential for the therapist to listen
actively to the participant and let the participant lead the
direction of the conversation and activity to areas impor-
tant to her or him. The visit is a collaborative effort and
the participant is encouraged to be as active as possible in
identifying both health promoting activities and problem
areas. The OT and the participant work together to
develop solutions. Before leaving, the OT reviews the list
of issues and health promoting activities with the partici-
pant and describes in general terms which areas the rec-
ommendations will address. After the visit, the OT
generates up to 5 detailed key recommendations and
shares them with the subject via mail. The second through
fourth visits are additional assessments with more focus
on how the recommendations have worked, changes in
the participant's situation, and what recommendations
are needed at that point.
Comparison group
In order to be able to attribute treatment effects to the tai-
lored and OT-delivered PHV intervention, we use "atten-
tion" control, i.e., a generic, minimal intervention
providing nonspecific attention and support by non-occu-
pational therapy personnel. This minimal intervention
consists of a mailed information packet about local serv-
ices for older adults as well as information on fall preven-
tion from the Centers for Disease Control and Prevention.
The intervention was devised because it is a low cost pro-
gram that any local Department on Aging or senior center
should be able to offer to community dwelling older
adults.
Measures
Table 1 presents study constructs, their operationalization
as measures, and the pattern of their collection during the
study. In that table, we indicate screening measures, meas-
urement observations conducted by a blinded research
associate, and measures collected by OTs during their
intervention visits.
Primary outcomes
We are using the function component of the Late Life
Function and Disability Instrument (LLFDI) to measure
the functional ability constructs [25]. This 32 item scale
measures physical function in a comprehensive manner,
and captures 3 dimensions of function: advanced lower
extremity functioning, basic lower extremity functioning,
and upper extremity functioning. The dimensions provide
measures of functional ability that we expect to be associ-
ated both with performance of occupations and participa-
tion and which may be affected by the intervention.
Cronbach's alphas for the 3 dimensions range from .86-
.96, and test-retest ICCs above .90 were reported by the
authors.
The study also employs the disability component of the
LLFDI to measure participation. Although we wish the
authors had used the more positive language of the ICF—
participation, instead of disability—the instrument meas-
ures participation. This 16 item scale contains two dimen-
sions. The Social Role dimension (this equates with our
definition of participation) items begin with words such
as "visit, ""take part in, ""invite,""go out with, " and "keepBMC Geriatrics 2009, 9:54 http://www.biomedcentral.com/1471-2318/9/54
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Table 1: Measurement process.
CONSTRUCTS OPERATIONALIZATION TIME COLLECTED#
SO 1 I1 O2
* I2 O3 I3 O4
* I4 O5
Screening for Inclusion
Vulnerability Vulnerable Elders Survey (VES) X
Blocking/Randomizing
VES score 3-4, 5+ X
Ethnicity White, other X
Living arrangement with someone, alone X
Outcomes
Primary Outcomes
Functional ability Late Life Function & Disability Instrument X X X X X
Participation Late Life Function & Disability Instrument X X X X X
Occupation self-assessed performance and frequency X X X X
Secondary Outcomes
Life satisfaction Satisfaction with Life Scale X X X X X
General health SF-12 v.2 X X X X X
Depression symptoms CESD-10 X X X X X
Tertiary Outcomes
Acute care utilization frequency, duration X X X X X
Rehab or longer term care frequency, duration X X X X X
Covariates^
Demographics
Age years X
Gender male, female X
Ethnicity White, African Amer., Hispanic, Asian, oth X
Education level years completed X
Environment of the Home
Type of dwelling single family, duplex, apt., mobile, other X
Location of dwelling city, suburban, rural X
Problems with steps none, minor, moderate, major X
Problems with indoor lighting none, minor, moderate, major X
Social/Cultural Context
Living companion alone, spouse, child, other etc. X
Knows neighbors well, somewhat, little, no contact X
Interaction with family days per week X
Importance of spirituality/religion very, somewhat, not X
Health & Function
Self-rated energy level low (1) - high (5) X X X X
Pain low (1) - high (5) X X X X
Fall frequency number of falls in past 4 months X X X X
Cognitive function 6-Item Cognitive Impairment Test X X X X X
Community Mobility
Accessing community frequency; purpose XBMC Geriatrics 2009, 9:54 http://www.biomedcentral.com/1471-2318/9/54
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in touch" that strongly emphasize participation in social
affairs and interactions. Personal Role (to "take care of"
own health, home, meals, etc.) are similar to activities of
daily living. All items are based on a measure of the fre-
quency and limitation of participation ("performance" in
the authors' parlance). Jette et al. [26] report reliability
evidence and Rasch models for the participation dimen-
sions that support a unidimensional (one-factor; i.e.,
combining the two sets of factors for one summary score)
interpretation of participation. We will take the one-factor
approach to create two participation variables, one each
for frequency and limitation. As reported by Jette and col-
leagues, the Cronbach alpha for the one-factor solution of
participation frequency was .82, and the internal consist-
ency for participation limitation was .92. Test-retest relia-
bilities were acceptable and discriminant validity evidence
was encouraging.
Occupational performance data are collected regarding
type of occupations desired by the older person as well as
frequency of performance (ordinal scale: 4 = As often as I
would like, 3 = almost as often as I would like, 2 = less
than I like, 1 = never) and quality of performance (2 = no
problem in performance, 1 = problem in performance)
are collected during the first OT visit. Frequency and qual-
ity measures are coded by the OT using information pro-
vided by an interview at subsequent visits. Occupation is
measured in the experimental group only.
Secondary and tertiary outcomes
Life satisfaction is a global construct within the realm of
subjective well-being, and it can be understood to encom-
pass both emotional and judgmental evaluation of life
[27]. Most measures tend toward the emotional compo-
nent that relates to happiness and affect. The Satisfaction
with Life Scale (SWLS) [28] is one of the few measures of
the judgmental dimension of well-being and is designed
for adults of all ages [29]. This brief, 5 item instrument
uses a 7 point Likert-type response scale yielding possible
scores from 5-35. The instrument yields a uni-dimen-
sional measure with high internal consistency (Cron-
bach's alpha ≥ .80), good test-retest reliability, and studies
report various forms of good validity evidence [30].
The concept of health is complex, and although we take
the position that physical and mental health are inti-
mately related, the idea to break the measurement of
health into physical and mental components is worth-
while because causes and effects may show first in one
component or the other. A well regarded and widely used
instrument for measuring overall health and its two pri-
mary components is the SF-36 Health Survey. The second
version of that instrument [31] is now available as a
revised version of a brief form, the SF-12 v.2. The briefer
SF-12 and its two component scores for overall physical
and mental health have shown psychometric properties
(internal consistency, test-retest reliability, validity) simi-
lar to those of the longer SF-36 [32]. As with the SF-36, the
scoring algorithm uses item weighting and component
scores are scaled to match the SF-36 scores. The SF-12 does
not have the sensitivity to more specific dimensions cap-
tured in the longer version, but its utility to provide qual-
ity measures of overall mental and physical health status
in a brief format (twelve items) makes it ideal for research
with older adults. We will use the general health score as
well as the physical and mental component scores as
health outcome variables.
In addition to the mental health measures on the SF-12
we found it important to screen for depression in the par-
ticipants. Depression is a significant issue in older adults
affecting initiative, participation and activity. Chacham-
ovich et al. [33] found that even minor depression is asso-
ciated with a significant decrease in all aspects of quality
Driving status yes, with limits, ceased X
Public transportation availability; use; type X
Adherence to recommendations to all, to roughly half, to none X X X
Fidelity Dimensions P
Created manual X
Protocol manual training for OTs checklist for competence X
Clinical/case meetings maintaining reliability of intervention X X X
Intervention Delivery Checklist administers protocol as trained? (Yes, No) X X X X
Participant exit interview participant perceptions of intervention and 
own behaviors vis-à-vis recommendations
X
# P = pre-study, S = screen for inclusion, O = measurement occasion by researcher, I = intervention delivery and data collection by OT
* Observations conducted by telephone
^ Constructs listed under these categories are examples and not inclusive of all being measured
Table 1: Measurement process. (Continued)BMC Geriatrics 2009, 9:54 http://www.biomedcentral.com/1471-2318/9/54
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Participant flow chart Figure 2
Participant flow chart.
Assessed for eligibility (n=264) 
Randomized 
Enrollment 
Visits at 1, 5, 9, and 13 months 
post baseline measurement 
(+/- 4 weeks) 
Measurement at baseline and 
at 3, 7, 11, and 15 months 
post baseline (2 months post 
each visit +/- 4 weeks)
Allocated to intervention (n= 56) 
Received baseline measurement (n= 56) 
Received 2
nd intervention (n= 52) 
Received 7 mo. measurement (n=51) 
Provision of local 
service/resource information at 
3 and 11 months post baseline 
Measurement at baseline as 
well as 7 and 15 months post 
baseline
Allocated to comparison (n= 54) 
Received baseline measurement (n= 54) 
Received comparison intervention (n= 53) 
Received 7 mo. measurement (n=52) 
     
Follow-Up 
Allocation
Excluded  (n = 154) 
  Not meeting inclusion criteria 
      (n = 131) 
  Refused to participate (n = 15) 
  Other reasons (n = 8) 
Target N = 50 who received at 
least 2 visits 
Target N = 50 
Analysis BMC Geriatrics 2009, 9:54 http://www.biomedcentral.com/1471-2318/9/54
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of life. The Center for Epidemiologic Studies Short
Depression Scale (CES-D 10) is frequently used with well
older adults as a screening tool for depression and has
shown very good reliability, validity, specificity and sensi-
tivity [34,35]. It is brief with scores ranging from 0-30. A
score of 10 or greater is considered depressed. This meas-
ure will be used as a secondary outcome variable.
Tertiary outcome measures include information about
acute health care utilization as well as rehabilitation and
longer term care setting utilization. At each measurement
occasion we ask all participants, regardless of group
assignment, to report on the frequency and/or duration of
admissions to a hospital, an emergency room, a rehabili-
tation facility, a skilled nursing facility, as well as urgent
physicians' visits.
Covariates
The PHV instrument, used by the OTs during in-home vis-
its, includes a variety of personal and situational variables
into the study. Individual variables collected with that
instrument include: age, gender, ethnicity/race, and edu-
cation. Contextual measures include home environment
items such as type of dwelling, location, and environmen-
tal obstacles such as steps or lighting. Social and cultural
context variables such as living companion, how well one
knows neighbors, frequency of interaction with family,
and the importance of spirituality, are captured via self
report with this instrument by the OTs. The visiting thera-
pists also ask for self reports of energy level, pain, and fall
frequency, and they inquire about and record community
mobility measures. Although Table 1 does not reflect it,
changes in these domains are noted in the PHV instru-
ment during visits 2-4, and they can be coded as negative
or positive and included as additional covariates if
needed.
In addition to those measures collected by visiting thera-
pists, the data collection research associate uses the 6-item
Cognitive Impairment Test (6CIT), also known as the
Short Orientation-Memory-Concentration Test (SOMCT)
to measure cognitive function. The 6CIT provides a score
ranging from 0-28 [36]. This test has the advantage of
being very brief, but it also is highly correlated (r = .92)
with the longer Blessed Test, and it was validated with
neuropathology results. The 6CIT instrument is highly
correlated with the commonly used Mini Mental Status
Exam (r= .91), but it shows much higher sensitivity to
mild dementia, 78% vs. 51% [37].
Feasibility and fidelity
Feasibility is being measured by the rate of recruitment,
representativeness of the study sample, and retention
rates. Fidelity is being measured in several dimensions
suggested by Frank et al. [38]. In order to address fidelity
to provider training, we created a manual and then used it
to train two additional OTs in a brief course. That has
been followed by a series of clinical meetings of the OTs
in which cases and intervention strategies are discussed
and refined. To address fidelity to treatment delivery, we
have used independent, trained observers to rate OT
adherence to the major dimensions of the intervention
protocol. Fidelity to receipt of treatment and treatment
enactment is measured during participant exit interviews.
Analysis plan
Descriptive statistics (means, proportions, and associated
confidence intervals) will be used to summarize measures
of feasibility and fidelity. In order to establish if a larger-
scale trial is warranted and to help estimate the sample
size needed for such a trial, we will estimate the efficacy of
the PHV intervention. Those estimates will either
strengthen the scientific rationale for proceeding with a
full-scale trial, or cause us to revise current projections for
treatment effects. It is important to note that as a result of
the small sample size, and the short length of the interven-
tion, the estimates of the intervention effects will be
imprecise. Efficacy analyses will include treatment group
comparisons at 7 and 15 months with respect to measures
of life satisfaction and general health status. General lin-
ear models (GLM) will be used to estimate the difference
in the means for these continuous outcomes (LLFDI func-
tion and disability summary scores, SF-12 physical and
mental health summary scores). In addition to compari-
sons at discrete time points, repeated measures analysis of
variance will be used to compare the pattern of change
over the entire period of follow-up. Differences between
intervention and comparison participants on health care
utilization will be tested by both chi-square tests and
logistic regression analysis. Secondary analyses will con-
sider models that adjust for potential confounding due to
imbalances in group size. Finally, there is likely to be
some variation in the dose of the intervention received
across all participants in the study. To investigate whether
efficacy is affected by dose, we will compare outcomes
across groups defined by the number of PHV visits
received using the models specified above.
Measures for cost effectiveness evaluation will come from
travel and time data logged by the visiting OTs. Adminis-
trative expenses (scheduling visits, calls, letters, etc.) are
being closely tracked. These data will be combined with
US salary norms for occupational therapists to estimate
costs per participant intervention. In addition, these inter-
vention cost data will be compared to medical care costs
estimated by care utilization rates (tracked with the asso-
ciated instrument) multiplied by standardized estimates
of cost by care type. This will allow us to estimate cost dif-
ferentials and savings produced by the intervention.BMC Geriatrics 2009, 9:54 http://www.biomedcentral.com/1471-2318/9/54
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The conceptual model which forms the basis of the pro-
posed intervention involves many complex inter-relation-
ships between the primary, secondary, and tertiary
outcomes. We acknowledge that the limited sample size
of this trial restricts our ability to test complex media-
tional effects hypothesized by the PHV model framework.
Nevertheless, we will explore simple relationships involv-
ing no more than four variables using structural equation
models (SEM).
Efficacy of the PHV intervention will be evaluated with
respect to a variety of outcomes, but the sample size for
the full-scale trial will need to be computed for a single
primary outcome. The choice of an outcome measure to
use as primary will be based in part on efficacy results of
this pilot study.
Study progress
The target sample size of 120 participants was selected to
give the study 80% power to detect a difference of 0.5
standard deviation units on measures of functional ability
and life satisfaction. Using the terminology of Cohen [39]
this effect size can be considered "moderate." This corre-
sponds, for example, to absolute differences of 4.0 and 7.4
units on the LLFDI frequency and limitation summary
scores, and 5.7 units on the physical and mental health
components of the SF-12. A total of 110 participants
(92% of target) were enrolled (see Figure 2) over a 9
month period. The study sample is fairly representative
with respect to gender (70% female), but is more highly
educated (94% high-school education or higher) and less
racially/ethnically diverse (92% white) than the general
population of older adults in the counties targeted in this
study. As of August 2009, 88% of participants have com-
pleted the 7-month follow-up visit, and 24% have com-
pleted the final closeout visit. We plan to complete all
follow-up measurements by May 2010. Dissemination of
results is planned for late 2010.
Discussion
The potential limitations of the study are several.
Although logically sound based on the literature and our
experience with older adults, our protocol has not been
proven feasible or effective, and this project will provide a
good initial test. One potential challenge to analysis is
that the intervention is delivered as a bundle, and that
makes it difficult to pinpoint the cause of any effects. We
believe that the embracing of complexity in older adults'
lives is worth this limitation, however, and we are collect-
ing detailed data through the PHV instrument to help us
parse out effects. An additional limitation of our interven-
tion is that it does not address directly the physical health
limitations of older adults. Because the intervention is not
a medical approach, we are not able to, nor are we
attempting to, directly (medically) assist older adults with
physical ailments. The visiting OT does, however, refer an
older adult to medical care (or contact the appropriate
agent about such need) if an older adult is experiencing
acute health or safety problems or is clearly at-risk for
near-term adverse health consequences due to a mental,
physical or social problem. Because of budget constraints
and the need to increase statistical power, a study design
providing more interpersonal contact with the experimen-
tal group is potentially confounding. This was a compro-
mise we found acceptable at this stage of the protocol's
development and assessment. Future studies will balance
group contact as well as group covariate measurement to
allow for more stringent tests of effects.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
MPC led the research design and implementation of the
study and was the primary author of the manuscript. SC
participated in study design and co-developed the inter-
vention. VT participated in study design, co-designed the
intervention, and oversaw intervention implementation.
JS participated in study design as well as data collection
and management. DC participated in study design and
analysis design. KHS developed the table. All authors con-
tributed to the writing and review of the manuscript and
approved the final manuscript.
Acknowledgements
This study is funded by a grant from the U.S. National Institute on Aging 
(R21 AG29502) and by additional support from two continuing care retire-
ment communities in the study area, Carol Woods and Carolina Meadows. 
Study design was influenced by Mary Palmer, a co-investigator on the 
project, as well as advisory panel members Kirsten Avlund, Jan Busby-
Whitehead, Mary Corcoran, Laura Gitlin, Kenneth Ottenbacher, and Linda 
Tickle-Degnan. We also acknowledge the assistance of several students: 
Caitlin Bunch, Lauren Ellis, and Kera Murphy.
References
1. Sabia JJ: There's no place like home: A hazard model analysis
of aging-in-place among older homeowners in the PSID.  Res
Aging 2008, 30(3):3-35.
2. Fänge A, Ivanoff SD: The home is the hub of health in very old
age: Findings from the ENABLE-AGE Project.  Arch Gerontol
Geriatr 2009, 48(3):340-5.
3. Ozer DJ, Benet-martinez V: Personality and the prediction of
consequential outcomes.  Annu Rev Psychol 2006, 57:401-421.
4. Carlson M, Clark F, Young B: Practical contributions of occupa-
tional science to the art of successful ageing: how to sculpt a
meaningful life in older adulthood.  J Occup Sci 1998,
5(3):107-118.
5. Iwarsson S, Isacsson A, Persson D, Schersten B: Occupation and
survival: A 25-year follow-up study of an aging population.
Am J Occup Ther 1998, 52:65-70.
6. Mendes de Leon CF, Glass TA, Beckett LA, Seeman TE, Evans DA,
Berkman LF: Social networks and disability transitions across
eight intervals of yearly data in the New Haven EPESE.  J Ger-
ontol B Psychol Sci Soc Sci 1999, 54:S162-172.
7. Mendes de Leon CF, Glass TA, Berkman LF: Social engagement
and disability in a community population of older adults: The
New Haven EPESE.  Am J Epidemiol 2003, 157:633-642.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Geriatrics 2009, 9:54 http://www.biomedcentral.com/1471-2318/9/54
Page 10 of 10
(page number not for citation purposes)
8. Welin L, Larsson B, Svardsudd K, Tibblin B, Tibblin G: Social net-
work and activities in relation to mortality from cardiovas-
cular diseases, cancer and other causes: a 12 year follow up
of the study of men born in 1913 and 1923.  J Epidemiol Commu-
nity Health 1992, 46:127-132.
9. Pearlin LI, Pioli MF, McLaughlin AE: Caregiving by adult children:
Involvement, role disruption, and health.  In Handbook of Aging
and the Social Sciences Edited by: Binstock RH, George LK. San Diego:
Academic Press; 2001:238-254. 
10. Stuck AE, Siu AL, Wieland GD, Adams J, Rubenstein   LZ: Compre-
hensive geriatric assessment: A meta-analysis of controlled
trials.  Lancet 1993, 342:1032-1036.
11. Byles JE: A thorough going over: Evidence for health assess-
ments for older persons.  Aust N Z J Public Health 2000,
24:117-123.
12. Van Haastregt JCM, Diederiks JPM, van Rossum E, de Witte LP, Cre-
bolder HFJM: Effects of preventive home visits to elderly peo-
ple living in the community: Systematic review.  Br Med J 2000,
320:754-758.
13. Elkan R, Kendrick D, Dewey M, Hewitt M, Robinson J, Blair M, Wil-
liams D, Brummell K: Effectiveness of home based support for
older people: Systematic review and meta-analysis.  Br Med J
2001, 323:1-9.
14. Huss A, Stuck AE, Rubenstein LS, Egger M, Clough-Gorr KM: Multi-
dimensional preventive home visit programs for commu-
nity-dwelling older adults: A systematic review and meta-
analysis of randomized controlled trials.  J Gerontol A Biol Sci Med
Sci 2008, 63A:298-307.
15. Avlund K, Vass M, Kvist K, Hendriksen C, Keiding N: Educational
intervention toward preventive home visitors reduced func-
tional decline in community-living older women.  J Clin Epide-
miol 2007, 60:954-962.
16. Vass M, Avlund K, Hendriksen C: Randomized intervention trial
on preventive home visits to older people: Baseline and fol-
low-up characteristics of participants and non participants.
Scand J Public Health 2007, 35:410-417.
17. Steultjens EM, Dekker J, Bouter LM, Jellema S, Bakker EB, Ende CHM
van den: Occupational therapy for community dwelling eld-
erly people: A systematic review.  Age Ageing 2004, 33:453-460.
18. Clark F, Azen SP, Zemke R, Jackson J, Carlson M, Mandel D, Hay J,
Josephson K, Cherry B, Hessel C, Palmer J, Lipson L: Occupational
therapy for independent-living older adults: A randomized
controlled trial.  JAMA.  1997, 278(16):1321-1326.
19. Clark F, Azen SP, Carlson M, Mandel D, LaBree L, Hay J, Zemke R,
Jackson J, Lipson L: Embedding health-promoting changes into
the daily lives of independent-living older adults: Long-term
follow-up of occupational therapy intervention.  J Gerontol B
Psychol Sci Soc Sci 2001, 56B:P60-P63.
20. Gitlin LN, Winter L, Vause Earland T, Adel Herge E, Chernett NL,
Piersol CV, Burke JP: The tailored activity program to reduce
behavioral symptoms in individuals with dementia: Feasibil-
ity, acceptability, and replication potential.  Gerontologist 2009,
49:428-439.
21. Vass M, Avlund K, Hendriksen C, Philipson L, Riis P: Preventive
home visits to older people in Denmark.  Z Gerontol Geriatr
2007, 40:209-216.
22. World Health Organization: International classification of func-
tioning, disability, and health.   Geneva 2001.
23. American Occupational Therapy Association: Occupational ther-
apy practice framework: Domain and process.  Am J Occup Ther
2nd edition. 2008, 62:625-683.
24. Saliba D, Elliott M, Rubenstein LZ, Solomon DH, Young RT, Kamberg
CJ, Roth C, MacLean CH, Shekelle PG, Sloss EM, Wenger NS: The
Vulnerable Elders Survey: A tool for identifying vulnerable
older people in the community.  J Am Geriatr Soc 2001,
49(12):1691-1699.
25. Haley SM, Jette AM, Coster WJ, Kooyoomjian JT, Levenson S, Heeren
T, Ashba J: Late Life Function and Disability Instrument: II.
Development and evaluation of the function component.  J
Gerontol A Biol Sci Med Sci 2002, 57A:M217-M222.
26. Jette AM, Haley SM, Coster WJ, Kooyoomjian JT, Levenson S, Heeren
T, Ashba J: Late Life Function and Disability Instrument: I.
Development and evaluation of the disability component.  J
Gerontol A Biol Sci Med Sci 2002, 57A:M209-M216.
27. Diener E, Oishi S, Lucas RE: Personality, culture, and subjective
well-being: Emotional and cognitive evaluations of life.  Annu
Rev Psychol 2003, 54:403-425.
28. Diener E, Emmons R, Larsen J, Griffin S: The satisfaction with life
scale.  J Pers Assess 1985, 49:71-75.
29. Pavot W, Diener E, Colvin CR, Sandvik E: Further validation of
the satisfaction with life scale: Evidence for the cross-
method convergence of well-being measures.  J Pers Assess
1991, 57:149-161.
30. Pavot W, Diener E: Review of the satisfaction with life scale.
Psychol Assess   1993, 5(2):164-172.
31. Ware JE: SF-36 health survey update.  Spine 2000, 25:3130-3139.
32. Ware JE, Kosinski M, Keller SD: A 12-item short-form health sur-
vey: Construction of scales and preliminary tests of reliabil-
ity and validity.  Med Care 1996, 34:220-233.
33. Chachamovich E, Fleck M, Laidlaw K, Power M: Impact of major
depression and subsyndromal symptoms on quality of life
and attitudes toward aging in an international sample of
older adults.  Gerontologist 2008, 48(5):593-602.
34. Andresen EM, Malmgren JA, Carter WB, Patrick DL: Screening for
depression in well older adults: Evaluation of a short form of
the CES-D (Center for Epidemiologic Studies Depression
Scale).  Am J Prev Med 1994, 10:77-84.
35. Irwin M, Artin KH, Oxman MN: Screening for depression in the
older adult: Criterion validity of the 10-item Center for Epi-
demiological Studies Depression Scale (CES-D).  Arch Intern
Med 1999, 159(15):1701-1704.
36. Katzman R, Brown T, Fuld P, Peck A, Schechter R, Schimmel H: Val-
idation of a short orientation-memory-concentration test of
cognitive impairment.  Am J Psychiatry 1983, 140:734-739.
37. Brooke P, Bullock R: Validation of a 6 item cognitive impair-
ment test with a view to primary care usage.  Int J Geriatr Psy-
chiatry 1999, 14 (11):936-940.
38. Frank JC, Coviak CP, Healy TC, Belza B, Casado BL: Addressing
Fidelity in Evidence-Based Health Promotion Programs for
Older Adults.  J Appl Gerontol 2008, 27:4-33.
39. Cohen J: Statistical power analysis for the behavioral sciences 2nd edition.
New Jersey: Lawrence Erlbaum; 1988. 
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2318/9/54/prepub